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S1. Spectra for Ps.
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Figure S1. (a) *H, (b) *C NMR spectra of Pz in CDCl; and (c) ESI-MS spectrum of Ps.
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S2. Spectra for Py.
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Figure S2. (a) "H NMR and (b) ESI-MS spectra for P
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S3. Spectra for Ps.
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Figure S3. (a) 'H & (b) *C NMR and (c) ESI-MS spectra for Ps.
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Figure S4. (a) 'H & (b) *C NMR and (c) ESI-MS spectra for L.
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S5. Spectra for R.
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Figure S5. (a) *H & (b) *C NMR spectra for R.

S-9



S6. Spectra for Py-SAc.
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Figure S6. (a) 'H & (b) *C NMR and (c) ESI-MS spectra for Py-SAc.
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S7. L and CPC functionalization onto GNR.
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Figure S7. Schematic representation of L and CPC functionalization of GNR.

S8. XPS spectra of Py-SAc and GNRpy.sac.
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Figure S8. XPS spectra of GNR, Py-SAc and GNRpy-sac : (a) S 2p and (b) N 1s. The color
code: GNR (blue), Py-SAc (green) & GNRpy-sac (black).
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S9. TEM micrograph of GNRcpc.
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Figure S9. TEM micrograph of GNRcpc.

S10. Schematic showing possible mode of interaction between GNR_ and GNRpysac.
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Figure S10. Representation of different modes of interaction between GNR_ and GNRpy.sac.
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S11. MTT assay data.
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Figure S11. MTT assay of HeLa cells treated with different concentrations of L (brown),
and Py-SAc (green) (0 to 1000 ng/mL) for 24 h incubation.

S12. ICsp value from MTT assay data.
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Figure S12. 1Cso value calculated from MTT assay of HeLa cells treated with different
concentrations of {GNR_+GNRpy.sac} (0 to 1000 ng/mL) for 24 h incubation.
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S13.Cell imaging data from fluorescence microscopy.
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Figure S13. Fluorescence microscopy images of HelLa cell treated with 800ng/mL of GNR,
GNR(, GNRpy.sac and {GNR_+GNRpy.sac}. The emission of the red fluorescence is from the
probe, {GNR_+GNRpy.sac}; the blue fluorescence from DAPI and the green fluorescence
from mito-tracker green.
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S14. Table S1. Co-localization parameters of {GNR_+GNRpy.sac} of mito-tracker green and
GNR.

Co-localization % Co-localization

Parameter

Pearson’s coefficient -1:41 0.603 60.3
Overlap co-efficient -1:1 0.953 95.3
Li’s ICQ -0.5:0.5 0.348 69.6
Manders M1/M2 0:1 0.447 44.7

0.294 29.4
Correlation coefficient  -1:1 0.603 60.3
Van Steensel's Cross- 0:1 0.458 (obtained for 60.3
correlation Coefficient dx=-20) CCF max.:

0.603
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S15. Stability study of GNR-nano-composites.
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Figure S14. Stability analysis of (a) GNRpy.sac and (b) {GNR_+GNRpy.sac} upon laser
irradiation for 0, 15 and 30 minutes.
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S16. Laser induced cancer cell cytotoxicity of HeLa cells by Pl staining using Fluorescence
microscopy analysis.
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Figure S15. Fluorescence microscopy images of propidium iodide stained HelLa cells after
laser treatment with 500ng/mL of GNRpy.sac and {GNR_+GNRpy.sac}. (2) and (d) untreated
HeLa cells. The cells incubated with (b) GNRpy.sac and () {GNR_+GNRpy.sac} respectively
and irradiated for 1 min; () GNRpy.sac and (f) {GNR_+GNRpy.sac} respectively and
irradiated for 3 min.
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S17. Laser induced cell death in HeLa cells using FACS analysis.
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Figure S16. The percentage of dead cells obtained by FACS analysis in the HelLa cells
treated with (a) and (b) GNRpy.sac (black) and {GNR_+GNRpy.sac} (red) for different time
of laser irradiation. (c) control (pink), L (brown), GNR (blue), GNR_ (green), GNRpy-sac
(black) and {GNR_+GNRpy.sac} (red) for 0 and 5 min of laser irradiation; and (d) L
(brown) and {GNR_+GNRpy.sac} (red) for 0, 1, 3 and 5 min with 633 nm laser.
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